[Abstract] Using a Reverse Transcriptase-PCR approach spliced transcripts can be converted to cDNA, amplified and cloned into an expression plasmid. Sequencing of the obtained cDNA allows identification of the splicing events that generated the detected RNA (Grewe et al., 2012) .
Procedure
Depending on the experiment isolation of cytoplasmic or total RNA should be done. In general, cytoplasmic RNA is enriched in spliced RNA lacking all introns whereas total RNA contains unspliced, partially-spliced and fully-spliced RNA. A protocol for the isolation of cytoplasmic RNA from mammalian cells can be obtained from the first part of the bio-protocol "Packaging of retroviral RNA into viral particles analyzed by quantitative Reverse Transcriptase-PCR" (protocol will be provided by us until February 2013, please add a link to this protocol). Sense and antisense primers should hybridize upstream of the splice donor and downstream of the splice acceptor sequence, respectively (see Figure 1A) . It is also possible that one primer overlaps the exon-exon junction ensuring perfect hybridization to spliced RNA only. For subsequent cloning, both primers should contain recognition sites for restriction endonucleases (cloning via restriction enzymes) or sequences identical to the acceptor plasmid (cloning via homologous sequences) at their 5' ends. A cDNA containing The Authors; exclusive licensee Bio-protocol LLC.
http://www.bio-protocol.org/e486 Vol 3, Iss 8, Apr 20, 2013 the whole open reading frame (ORF) of a gene can be generated when sense and antisense primers hybridize to the beginning of the ORF sequence or to the 5' untranslated region and to the end of the ORF sequence or the 3' untranslated region, respectively (see Figure 1B ). Also prepare a control without addition of the Reverse Transcriptase (RT) in order to control for (genomic or plasmid) DNA contamination.
When the cDNA obtained in the RT-PCR will be inserted in an acceptor plasmid via restriction enzyme digestion it must carry the desired restriction enzyme recognition sites which can be added to the 5' ends of the primers. Be aware that approximately 4 additional random nucleotides should be added upstream of the recognition sites in the primers to allow efficient cleavage to take place.
RT-PCR reaction:
Note Figure 1D ).
6. Document the result under a UV lamp gel documentation system. The intercalated Ethidium bromide allows detection of the amplified cDNA fragments (see Figure 1D ).
Since UV light can damage the DNA, reduce the exposure time to a minimum. When compatible cohesive ends are generated during digestion (e.g. by using just one restriction enzyme) the linearized acceptor plasmid must be dephosphorylated to prevent self-ligation. After restriction enzyme digestion add Antarctic phosphatase together with its buffer directly to the reaction mix. After 30 min at 37 °C the enzyme should be inactivated by incubation for 5 min at 65 °C followed by agarose gel electrophoresis. A detailed protocol for transformation of DNA and subsequent amplification of plasmids in bacteria can be found in the bio-protocol "Standard DNA Cloning" (He, 2011b) and "Plasmid DNA Extraction from E. coli Using Alkaline Lysis Method" (He, 2011a) .
In brief, the following steps have to be performed:
12. Transform ultracompetent XL-2 bacteria with 1.5 µl of the ligation reaction by heat shock.
13. Let transformed bacteria grow for 1 h at 37 °C in SOC medium without antibiotics.
14. Cultivate bacteria on LB agar plates containing an appropriate antibiotic at 30 to 37 °C overnight.
15. Pick single colonies and let them growth overnight at 30 to 37 °C in 3 to 6 ml LB medium containing an appropriate antibiotic.
16. Extract plasmid DNA from 1.5 to 3 ml of the bacterial culture. Keep the rest of the cultures at 4 °C.
17. Digest the plasmid DNA with appropriate restriction enzymes to identify bacteria colonies containing successfully generated plasmids. In addition, sequence those plasmids that show fitting restriction enzyme digestion patterns. This sequencing reaction allows identifying the splicing event that actually generated the detected and cloned RNA.
18. Prepare Midi, Maxi or Giga plasmid preparations from the identified bacteria colonies harboring the successfully generated plasmid. Endotoxin-free plasmid preparation kits avoid the presence of lipopolysaccharide in the plasmid DNA solution that will be used for transfections or to treat animals. RNAs generated by splicing between SD1 and SA5 or after an additional splicing event between SD4 and SA7 were reinserted into V H genomic generating the plasmids V H env or V H nef, respectively (Grewe et al., 2012) . D. Shown is the agarose gel electrophoresis result obtained after RT-PCR amplification of spliced RNA from RNA isolated from cells transfected with the plasmid V H genomic using primer set 1 containing forward primer and antisense primer 1 or primer set 2 containing forward primer and antisense primer 2 (see horizontal arrows in C) (Grewe et al., 2012) . SD1-SA5 or SD1-SA5, SD4-SA7 indicates the splicing events detected after sequencing of the cDNA.
UTR, untranslated region; RE, restriction enzyme recognition site; white bars, introns; dark grey bars, open reading frame; polyA, polyadenylation signal; SD, splice donor; SA, splice acceptor; horizontal arrows, primers; vertical arrows, location of restriction enzyme The Authors; exclusive licensee Bio-protocol LLC.
